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产粗酶液，经阴离子交换柱 DEAE-Sepharose Fast Flow 层析后，分离出两种 β-
葡萄糖苷酶。通过 SDS-PAGE 凝胶电泳分析，确定其分子质量约分别为 20 kDa、
35 kDa。已纯化的两种 β-葡萄糖苷酶均为单亚基蛋白，其酶促 适反应温度分
别为 60 ℃、45 ℃； 适酶促反应 pH 值分别为 pH4.5、pH5.0。 
对 3, 5-二硝基水杨酸（DNS）试剂测定还原糖方法的研究表明：酸、铵盐、
镁盐等均对 DNS 法测定还原糖有严重的干扰作用，酸与 OH-结合生成水，铵盐
易形成挥发性气体（如氨气等），镁盐可形成不溶性物质。对纤维素酶 CMC 酶
活力测定方法进行研究，结果表明，酶稀释度、酶促反应温度、pH、反应时间、

























Cellulosic biomass is the most abundant renewable resource on the earth. 
Bagasse is a kind of bulk solid waste of sugar industry which has been 
received more and more attention recently.  
The strain Penicillium sp.T24-2 was isolated and preserved in this lab which 
could produce cellulases at a high level by solid-state fermentation. Two kinds 
of β-glucosidase were isolated by anion exchange DEAE-Sepharose Fast 
Flow column chromatography from crude enzyme solution. The molecular 
weights are determined as 20 kDa and 35 kDa by SDS-PAGE, respectively. 
The optimum temperature for catalysis are determined as 60 ℃ and 45 ℃, 
respectively. The optimum pH value are 4.5 and 5.0, respectively. 
The DNS method which was generally applied in the determination of 
reducing sugar was analysed in this paper. The research showed that the 
chemical reagent such as acid, ammonium salt and magnesium salt could 
interfere the determination result seriously. Analysis of CMCase method 
showed the dilution of enzyme, temperature, pH, reaction time and 
concentration of CMC-Na could affect the determination result at different 
level.   
After the bagasse was treated with alkali, the lignin, most substance 
dissolved by neutral detergent and a portion of hemicellulose in the bagasse 
were removed. The treatment temperature, time and the kind of alkali would 
greatly affect the saccharification. The higher saccharification yield was 
obtained when the baggase was treated under alkali with a higher 
concentration and longer time and appropriate concentration of sodium sulfite. 
However, the bagaase treated with alkali was not properly for producing 
cellulase by solid-state fermentation.  
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光合作用合成的生物质约为 2000 亿吨，其中纤维素生物质约占 1000 亿吨。我



















纤维素分子是由 D-吡喃式葡萄糖分子通过 β-1, 4-糖苷键连接而成链状多
聚糖，每个大分子中含有的葡萄糖残基数一般为 8000∼12000 个。大分子的基本
单位是纤维二糖 [图 1–1A]。纤维素分子的大小常用聚合度（Degree of 
Polymerization, DP）来定义，即葡萄糖残基的含量。一般认为植物纤维素聚合





























分子链内、链间及分子链与表面水分子都可能形成氢键[29] [图 1–1B]，与 α-1, 4-
糖苷键连接而成的淀粉相比，纤维素酶分子的转换率要比淀粉酶低 2 个数量级，









































图 1–2 半纤维素分子化学结构示意图[34] 




























图 1–3 木质素分子化学结构示意图[37] 



















































液态高温水处理是指将纤维素生物质物料置于温度为 200 ℃∼230 ℃高压热




















微波是频率为 300 MHz∼300 GHz 的电磁波。微波处理能使纤维素分子间的
氢键发生变化，提高粉末纤维素生物质的胀润性；也可改善纤维素的可及性和反
应活性。用该法处理后的纤维素生物质物料，酶解反应的底物浓度可进一步提高，
从而得到较高浓度的糖化液 [45,46]。  
研究[47]表明采用 2450MHz 的微波照射蔗渣和谷物秸秆等纤维素生物质，能
明显提高酶对纤维素生物质水解的可及性。蔗渣在 200 ℃微波处理 5 min，其糖
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